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Introduction

This document outlines the methodology to be usatktelop an emission inventory of
toxic air contaminants (TACs) from sources atyaiids or intermodal rail facilities (also
referred to as rail yards). As stated in the ARBIiRad Statewide Agreement
(Agreement) ARB, the local air districts and the Participating Railroads have worked
collaboratively to start devel oping uniform statewide criteria and guidelines for the
evaluation of toxic air contaminants fromrail yardsin California. Many factors may
influence the risks fromtoxic air contaminants at a particular rail yard, including
population density, rail yard activity, rail yard diesel engine population and meteorology,
all of which make the extrapolation of findings from onerail yard to another difficult.

The goal of this Program Element isto conduct evaluations at all Designated Rail Yards
expeditiously in order to identify the risk fromtoxic air contaminants that these rail yards
represent in relation to risks represented by other sources in the affected communities.

TAC'’s listed in the most recent version of the Estos Inventory Criteria and Guidelines
Report for the Air Toxics “Hot Spots” Program (AB2Z® will be included in the

inventory. For organic compounds, if ARB’'s SPECRd@atabase does not indicate the
presence of a specific TAC for a specific sourdegary as of June 1, 2006, that category
will not be included in the inventory for that TAC.

The inventory includes emissions from locomotiv@syoad trucks, off-road vehicles,
container/cargo handling equipment, transportatdngeration units, and portable
equipment. An emission inventory for stationaryipqent and other operations should
be conducted pursuant to a local district’'s estlblil protocols and accepted emission
factors. Equipment and operations in this categuariyde, but are not limited to,
emergency standby engines, degreasers, paintimgtapes, and fuel storage and
dispensing. These guidelines are intended to ertkat rail yard emission inventories
contain information on all sources of air emissjarsge consistent emissions estimation
approaches, and provide information needed to adradudispersion modeling.

Before developing the emission inventory, an ihhi@zard identification will be
performed on each participating rail yard and utis@inding community. Such a hazard
identification will consist of a listing of all pential TAC compounds potentially emitted
from the facility operation. All TACs emitted frothe yard should be listed.
Approximate emission amounts should be estimatddeported to ARB. Each railroad
will submit to ARB for review and approval a metlobohy to be used in assessing the
relative importance of each of the listed substande addition, each railroad will
propose, for review and approval by ARB, a methogglby which the risk from de
minimus sources of TACs will be judged to be sudintly low, compared to other TAC
sources, such that more detailed inventory infoionadn those sources, dispersion
modeling, and risk assessment calculations aresgoired. The intent of this limitation
is to emphasize the importance for the controhefrhajor sources of TACs. The ARB
staff will make the final decision as to whetheedfic sources of TACs at specific rail
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yards may be excluded from more detailed analysisio case shall potential de
minimus sources be excluded from the initial hazdedtification process.

All data collected for the emission inventory via# quantified for the most current
complete calendar year (2005) on an hourly baéis days a year, taking into account
temporal and spatial distribution of each emiss®rent or activity at the yard. The
levels of temporal distributions can be definedaasiual, seasonal, diurnal (shift-based)
and hourly operational schedules. Generally, dranerage will be used unless the
emission pattern is significantly non-uniform. sach cases, the next level of temporal
distribution will be used until the non-uniformity sufficiently addressed in the
operational schedule. The significance of the atevn of seasonal, shift, and hourly
patterns to the annual average should be analgzesh€th type of emission. The
data/information must be provided for each yard|, muust include any emitting sources
operated at the yard but not owned or leased bpahtecipating railroad.

A detailed description of fuel type and fuel usedach emission source should be
included in the final emission inventory reporQGalifornia Air Resources Board (ARB)
staff.

The following sections describe specific emissiongntory methodologies for each
source category.

Locomotives

All the locomotives operated at the rail yard, sasHocomotives owned or leased by the
participating railroad, passing through locomotj\asd passenger locomotives, should be
included in this source category.

Locomotive emissions must be quantified separdteliine haul and switcher
locomotives. Emissions are based on number ohlotiwes, engine size, activity level
(i.e., time spent in each power notch) and appléecamission factors. Alternative
approaches, such as a fuel consumption-based atdecylmay also be accepted upon
approval of ARB staff.

Since locomotives operate in discrete throttlersgstcalled notches, ranging from notch
position one through eight, plus an idle positemissions for each locomotive must be
calculated based on the time spent in each notalelhss the corresponding emission
factor for each notch.

Locomotive emission factors will be compiled copesding to locomotive engine
classes/groups, fuel types, applicable certificalgvel, and throttle notch profiles.
Sources for compiling locomotive emission factordude United States Environmental
Protection Agency’s (U.S. EPA) document “Nationatbmotive Emission Standard”,
ARB'’s study entitled “Fuel Effects on Locomotive liaust Emissions”, Southwest
Research Institute’s testing results on locomogivgines, emissions data from engine
manufactures, such as GE and EMD, previously aedegnission factors used in ARB’s
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Roseville Rail Yard Study, or any other source appd by ARB. Notch-specific
emission factors for pre-Tier 0 locomotives op&gibn EPA non-road fuel will be taken
from the compilation of emission factors presentedRB’s Roseville study. Table 1
contains the emission factors used in the RoseStliely by notch setting for 11 different
locomotive model classifications compiled fromalailable emission data. Emission
factors for Tier O, Tier 1 and Tier 2 locomotiveslwe taken from EPA certification data
or from other test results of in-use engines bg@oroved testing facility. Emission
factors and duty cycles for unique or emission-cai®d locomotives (e.g., “green
goats”, locomotives equipped with automatic steopsystems) will be developed
through EPA certification testing or ARB emissiagrification, or on a case-by-case
basis, subject to review by ARB staff. Adjustmeiotsthe effects of fuel sulfur content
on DPM emissions will be based on ARB methodolagies

Any locomotive activity, regardless of ownershipattoccurs within the rail yard should
be included in the emissions inventory. The eraissinventory includes certain
emissions outside of the rail yard, such as emmssilmm locomotives that may travel
along rail lines that are adjacent to the rail yafthis means that the emissions both from
locomotives on main lines that pass through railyand from locomotives on main
lines located adjacent to but outside of rail yasldguld be quantified.

In the inventory, interview-based or readily aviaiéaactual data of duty cycle
information will be used. Actual activity datageeferred in completing the emission
inventories. However, use of an average operatiode (AOM) for an equipment
category may be used in cases where it can be stih@awequipment will be operating in
a pattern that is predictable and repetitive, amdctual activity data is available.
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Tablel. Selected Diesel PM Emission Factors for Loconastiv

Idle Dynarmic
Model Murnber Engine Type Brake® Throttle Notches DATA REFERENCES
1 2 5 4 5 5 F 8
Switchers (1) EMD 12-B45E a/bhpshr 2.07 0.60 0.32 0.33 0.31 0.24 0.23 0.28 0.25 0.25|EPA RSD APPENDIX B, 1217/97
hp 15 70 72 233 440 BEY 885 1109 1372 1586
g/hr 3 56 23 76 138 159 201 308 345 A48 SWITCHERS
GP-E0 EMD 16-710G3A g/bhphr 3.18 4.09 0.25 0.31 0.30 0:23 0.21 0.25 0.21 0.23|EPA Locomotive Emissions Regulation
hp 5.00 2300 195.00) 430.00| 9S75.00[ 1351.00) 1817.00) 2637.00) 3496.00| 4035.00|RSD, Appendix B, 12A17/97
ohr 1590 9407 49.60 133.30 29250 310.73 38157 B58.25 73416 F25.05|LINE HAUL LOCOMOTIVE
S0-70 EMD 16-710G38 o/fbhpshr 1.67 241 0.26 0.23 0.24 0.20 0.19 0.21 0.24 0.25|EMIZSIONS MEASUREMENTS -
Table 14, BN# 9457, avy Part #3 (SD7OMAC hp 10.80 13.90) 202.00{ 43500{ &578.00| 1514.00| 2003.00| 26876.00[ 3640.00) 4187.00JLOCOMOTIVES BY STEVEN G. FRITZ
ghr 18.00 33.50 52.12 9962| 229.83| 298.26| 388.58| G03.565| 880.83) 1030.00|FINAL REPORT AUGUST 1935
GP-40 (3) EMD 16-645-E3 g/bhpihr 2.82 1.16 0.34 0.34 0.33 0.25 0.23 0.25 0.24 0.26|EPA RSD APPENDIX B
hp 17 =] 105 395 [Sis ] 1034 1461 1971 2661 3159|LINE-HAUL LOCOMOTIVE
ghr 47.94 80.04 357 1343) 22638 258.5) 336.03| 551.88) B30.64]  B521.34|EMD 16-645-E3
GP-50 EMD 16-645F3E g/bhphr 2.89 178 0.25 0.30 0.30 0.23 0.21 0.24 0.21 0.24|EPA RSD APPENDIX B
hp g 36 205 475 1005 13583 1676 2766 3454 3866] LINE-HAUL LOCOMOTIVE
g/hr 26.01 54,08 R 142.5 301.5] 311.19) 359396 ©B63.54] 725.34| 927.84
GP-38 (4) EMD 16-B45E g/bhpshr 2.53 0.88 0.32 0.33 0.32 0.24 0.23 0.28 0.26 0.28|EPA RSD APPENDIX B
hp 15 g2 98 333 569 871 1161 1455 1810 2124) LINE-HAUL LOCOMOTIVE
ghr 38.00 72.00 31.00{ 110.00] 186.00) 21200 267.00] 417.00] 483.00] ®BO8.00
GE Dash 9 GE 7 FOL, 16 cylinde]  g/bhpihr RECEIVED FROM GEMERAL
hp ELECTRIC (Cert data)
g/'hr 45572 47.641| 50.3804| 115.0184| 232.4322| 253.4752| 430.6692| 596.216| 671.6898) 643.2664|Tier 0 DASH 9 (BNSF 5419) & AC 4400
GE Dash 8 GE 7 FOL, 12 or 16 gibhpdhr 248 163 0.45 0.32 0.3 0.21 0.18 0.14 0.14 0.15|RECENWED FROM GEMERAL
cylinder hp 14.8 80.5 191.2 416.2 940.2 1396| 2045.4 2666) 33529 A100.6|ELECTRIC (Cert data)
u'hir 36.952 147.515 G6.04| 133.154] 291 4652 29316 327.744 373.52| 469 406 B15.03|DASH S MFEI TIER O
GE Dash 7 GE 7 FDL, 12 cylinde]  gfbhpir 9.12 5.32 0.67 0.67 0.35 0.45 0.24 0.18 0.18 0.18|EPA RED APPENDIX B
hp 25.00 117.00] 150.00] 300.00] 700.00) 1050.00] 1550.00f 2080.00) 2600.00] 3000.00|LINE-HAUL LOCOMOTIVE
ghr 228.00 G22.44] 100600 201.00f 245.00] 47250 37200 369.00{ 4m8.00) 540.00
CBO-A GE HOL g/bhpshr RECEIWED FROM GEMERAL
hp ELECTRIC (Cent data)
ghr 57.8019| 147.869) 108.765| 168.545| 337.9375| 305.4352| 500.4864| 604.6515| 713.461| 1063.981|TIER O ACE000 | UP 7555
SD-80MACH EMD 16%265H g/bhphr RECEIWED FROM GEMERAL MOTORS
hp Emissions test data
g/hr 51.05 108.50 50.10 99.068| 28585 423.70| 6B1.60| 329.26] 255.15) 933.60)EMD

Locomotives Groups

1) Includes GP15-1, SWAS00, MP15, MP15-AC

Sufficient verifiable data must be provided to date the AOM of the equipment
category and the use of the AOM must be approvetidoARB staff. Use of an AOM
shall include only the necessary information taodatke normal use of the equipment
which shall include, but not be limited to, timedgach engine load or notch, fuel type and
amount utilized, time in idle mode, distance tradeh miles within the rail yard, hours

of operation in rail yard, or any other informatitanshow the predictable and repetitive
nature of the equipment.

a) Line Haul and Passenger Locomotives
Data Needed:

Emissions Calculation:

PonE

boundary

number of line haul locomotives
size (hp), make, and model of locomotive
emission factor (EF) per locomotive per notch (efinp

time-in-notch (hours) for each locomotive withinl gard
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ElLinehau = Z EFi * (Time - in - Notch) * HPi

i=1

Where:
EI Line haul
EFij
Time-in-Notch;;

Emissions inventory for all line haul locomotive
Emission factor per locomotive per notch (g/linp-
Time spent in each notch for each locomotive
(hours)

Horsepower of each locomotive (hp)

HP,

b) Switcher Locomotives
Data Needed:

1. size (hp), make, and model of locomotive

2. emission factor (EF) per locomotive per notch (giinp

3. time-in-notch (hours) for each locomotive withinl sard
boundary

Emissions Calculation:

Elsitners = Y EFj* (Time- in - Notch) * HP,
i=1
Where:
ElSNitchers
EF;;
Time-in-Notchy;

Emissions inventory for all switcher locomotives
Emission factor per locomotive per notch (g/lbinp-
Time spent in each notch for each locomotive
(hours)

Horsepower of each locomotive (hp)

HP,

c) Maintenance and Certification Testing of Locoiwes (Line Haul or Switcher)

Data Needed:
1. size (hp), make, and model locomotive
2. emission factor (EF) per locomotive per notatgehr)
3. Time-in-notch (hours) or operating test modeetinterval for
each locomotive within rail yard boundary

Emissions Calculation:

n

Elvanenance = Y. EFp* (Time-in-notch) m* HPp,

Me1
Where;
El Maintenance = Emissions inventory for all locomotives
EFm = Emission factor per locomotive per notch (g/bhp-h
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Time-in-notchy, = Time spent in each notch or operating test ntioae
interval for each locomotive (hours)
HPm = Horsepower per locomotive per notch (hp)

Cargo Handling Equipment

Cargo handling equipment (CHE) refers to all ofkdanobile equipment used to move
containers or bulk goods at rail yards such as faxdors, forklifts, cranes, side and top
picks, chassis stackers, loaders, and flippersisg&oms are based on number and type of
equipment, activity levels (i.e., hours of operajicand applicable emission factor from
an ARB approved source (e.g., U.S. EPA, manufactucertification data) for each
equipment type. Alternative approaches, suchfaslaonsumption-based calculation,
may also be accepted upon approval of ARB staff.

Actual activity data is preferred in completing #raission inventories. However, use of
an average operating mode (AOM) for an equipmetaigoay may be used in cases where
it can be shown that equipment will be operating pattern that is predictable and
repetitive, and no actual activity data is avagabl

Sufficient verifiable data must be provided to date the AOM of the equipment
category and the use of the AOM must be approvatidARB staff. Use of an AOM
shall include only the necessary information tadate normal use of the equipment
which shall, include but not be limited to, engload, fuel type and amount utilized, time
in idle mode, distance traveled in miles within th# yard, hours of operation in rail
yard, or any other information to show the preditdaand repetitive nature of the
equipment.

Data Needed:

population of cargo handling equipment

emission factor (EF) by size and model year (g/bhp-
size (hp)

load factor (LF)

activity within rail yard boundary (hours)

ok w o=

Emission Calculation:

Elcre =z EFi* HRS * HP:i * LFi

i=1

Where:
Elche = Emissions inventory for all cargo handling eauént
EF; = Emission factor for each CHE by type, size, anudiel year
(g/bhp-hr)
HRS = Operating hours within rail yard boundary (hqurs
HP, = Horsepower of each equipment (hp)
LF; = Load factor
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On-Road Trucks

The emissions from on-road trucks, either dedicatadansient visitors (e.g., delivering
containers) are based on number of trucks, acteigls (i.e., average vehicle miles to
designated areas traveled within rail yard bounddiyng hours), and applicable
emission factors from ARB’s most recently approteMdFAC model, or approved for
use by ARB. An overall fleet average for each<lafson-road trucks (i.e., heavy-heavy-
duty on-road trucks, heavy-duty on-road trucks) loamsed to estimate emissions. The
emissions from idling and traveling modes shouldd&garated because different source
treatments (point or volume sources) will be usedir dispersion modeling.

Actual activity data is preferred in completing #raission inventories. However, use of
an average operating mode (AOM) for an equipmetagoay may be used in cases where
it can be shown that equipment will be operating pattern that is predictable and
repetitive, and no actual activity data is avagabl

Sufficient verifiable data must be provided to date the AOM of the equipment
category and the use of the AOM must be approvatddARB staff. Use of an AOM
shall include only the necessary information tadatk normal use of the equipment
which shall, include but not be limited to, timedach engine load or notch, fuel type and
amount utilized, time in idle mode, distance tradeh miles and hours of operation
within the rail yard, or any other information taosv the predictable and repetitive nature
of the equipment.

Data Needed:

1. for each class of truck, the number of trucks

2. fleet average EMFAC emission factor () for average
speed within rail yard (g/mile) — for dedicated rad trucks,
use model year specific EMFAC emission factor

3. fleet average EMFAC emission factor (k) for idling
(g/hour) — for dedicated on-road trucks, use mgdat
specific EMFAC emission factor

4. average of miles to designated areas traveledmuiti yard
boundary (VMT) for each truck

5. time spent idling within rail yard boundary (hours)

Emission Calculation:

Eltrucks = Z (EFwr)i * VMTi + (EFiding)i * HRS
=

Where:
Eltvueks = Emissions inventory for all trucks
EFvmT = fleet average (model year specific for dedicateaoad trucks)
EMFAC emission factor for average speed within yard
(g/mile)
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EFaing = fleet average (model year specific for dedicatedazul
trucks) EMFAC emission factor for idling (g/hour)

VMT; = number of average miles to designated areaslé@n
each truck within rail yard boundary

HRS = idling hours for each truck (hours)

Other On-Road Vehicles (e.q., Light Duty Servicacks)

Other on-road trucks to be considered include edleédicated or transient trucks to the
yard. “Dedicated” is defined as trucks with adtes that are wholly contained within the
rail yard. “Transient” are those trucks that asad® rail yard for pick up and delivery
from outside the rail yard. Emissions from thisiee type are based on number of
trucks, activity levels (vehicle miles traveled kit the rail yard boundary, idling time),
and applicable EFs from ARB’s most recent EMFAC elodAlternative approaches,
such as a fuel consumption based calculation, risaybe accepted upon approval of
ARB staff. An overall fleet average for each claésn-road vehicles (i.e., light-duty
trucks, medium-duty trucks) can be used to estireatissions. The emissions from
idling and traveling modes should be separatedusecdifferent source treatments (point
or volume sources) will be used in air dispersiardeling.

Employees and contractors’ personal trucks andararexcluded from this category.
Emissions from delivery trucks, such as UPS ancf@dExpress trucks, are not included
in the inventories, unless the rail yard hostsekage handling facility for the delivery
service. Emissions from delivery vehicles thatdirectly associated with rail operations,
such as fuel and sand delivery trucks, will beudeld in the inventories.

Actual activity data is preferred in completing #raission inventories. However, use of
an average operating mode (AOM) for an equipmetagoay may be used in cases where
it can be shown that equipment will be operating mattern that is predictable and
repetitive, and no actual activity data is avagabl

Sufficient verifiable data must be provided to date the AOM of the equipment
category and the use of the AOM must be approvatddARB staff. Use of an AOM
shall include only the necessary information tadatke normal use of the equipment
which shall, include but not be limited to, engload, fuel type and amount utilized, time
in idle mode, distance traveled in miles within th# yard, hours of operation in rail
yard, or any other information to show the preditdaand repetitive nature of the
equipment.

Data Needed:

1. for each on-road vehicle class, the number of @atreehicles
2. fleet average EMFAC emission factor (EF) (g/mildbr
dedicated on-road trucks, use model year specdMiEAC
emission factor
3. miles traveled within rail yard boundary (VMT) feach
vehicle
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Emission Calculation:

Eloneas = Y EFi* VMT,
i=1
Where:
Elomads = Emissions inventory for other on-road vehicles
EF;i = fleet average (model year specific for dedicateaoad trucks)
EMFAC emission factor (g/mile)

VMT; number of miles traveled within rail yard bounda

Other Off-Road Equipment

The emissions from other off-road equipment suctnaassport refrigeration units (TRU)
are based on activity level (i.e., number of equepmactivity levels (i.e., hours of
operation), and applicable emission factor frorA&B approved source (e.g., U.S.
EPA, manufacturer’s certification data) for eachipment type. Alternative approaches,
such as a fuel consumption based calculation, tsaytee accepted upon approval of
ARB staff. The ARB Portable Equipment Regulatorgd®am (PERP) can provide
emission factor and activity data for most portadseipment operated within the state.

Actual activity data is preferred in completing #aission inventories. However, use of
an average operating mode (AOM) for an equipmetegoay may be used in cases where
it can be shown that equipment will be operating pattern that is predictable and
repetitive, and no actual activity data is avagabl

Sufficient verifiable data must be provided to date the AOM of the equipment
category and the use of the AOM must be approvatidARB staff. Use of an AOM
shall include only the necessary information tadatke normal use of the equipment
which shall, include but not be limited to, engload, fuel type and amount utilized, time
in idle mode, distance traveled in miles within th# yard, hours of operation in rail
yard, or any other information to show the preditdaand repetitive nature of the
equipment.
Data Needed:
1. population of off-road equipment (non-cargo hargllin
equipment)
2. baseline emission factor (EF) by size and modal (g¢gahp-
hr)
3. size (hp)
4. load factor (LF)
5. activity within rail yard boundary (hours)

Emission Calculation:

El offroad = Z EFi* HRS * HP:i * LFi
i=1
Where:
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El offroad = Emissions inventory for all other equipment

EF; = Emission factor by type, size, and model ye#yHg-hr)
HRS = Operating hours within rail yard boundary (hqurs
HP; = Horsepower of each equipment (hp)

LF; = Load factor

Stationary Point and Area Sources

Stationary point and area sources include, buharémited to, fuel storage and
dispensing equipment, emergency standby engingspasers, solvents, and painting
operation areas. Generally, an emission inveritorgtationary point and area sources
should be conducted pursuant to a local distrttdocols and accepted emission factors.
An alternative calculation methodology can be foumthis section.

Emissions from a stationary source are based dmofygoduct usage, and emissions
should be calculated using an approved ARB or Idsdtict’'s emission factor that is
most applicable to the equipment or activity. Eertain area sources, such as solvents
and painting areas, it is appropriate to calcutatéssions based on activity levels i.e.,
hours of operation and/or quantity used.

Stationary point and area sources that are exenmpt fegulations by the host air district
will be identified, but will not be included in themission inventory calculations or the
modeling analysis.

Actual activity data is preferred in completing #raission inventories. However, use of
an average operating mode (AOM) for an equipmetaigoay may be used in cases where
it can be shown that equipment will be operating pattern that is predictable and
repetitive, and no actual activity data is avagabl

Sufficient verifiable data must be provided to date the AOM of the equipment
category and the use of the AOM must be approvetidARB staff. Use of an AOM
shall include only the necessary information tadatke normal use of the equipment
which shall, include but not be limited to, engload, fuel type and amount utilized, time
in idle mode, distance traveled in miles within th# yard, hours of operation in rail
yard, or any other information to show the preditdaand repetitive nature of the
equipment.

Data Needed:

1. population of stationary sources
2. appropriate EF for stationary sources (g/kg or)g/lb
3. fuel or product usage of each source (kg/hr orJb/h

Emission Calculation:

El

stationary

Where:

= Zn: EF* FU
i=1
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El stationary = Emissions inventory for stationary sources
EF; = Emission factor by type (g/kg or g/lb)
FU; = Fuel usage (kg/hr or Ib/hr)

Total Emissions from Rail Yards

The total emissions from rail yards are calculddg@umming the individual totals for
each source category as follows:

Eltotal = ElLinehaul + El switcher + ElMaintenance + ElcHE + ElTrucks + El onroad + El offroad +
ElStationary

Recordkeeping Requirement

The rail yard operator must maintain records oitaihs described above under Data
Needed for each locomotive, CHE, on-road truckeotn-road vehicle, off-road
equipment, or stationary sources. The informatnust be recorded in a format approved
by ARB and be maintained for a minimum of two yeaféie source for all emission
factors and information used to determine emisfgtors shall be referenced and
documented.

The emissions inventory for each source categall bk determined in accordance with
these guidelines and provided in a format thag¢psaducible by ARB staff.
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